
10 

-- 
1885 

1876 
1885 

376,1880 
1887 
I880 
1879 
1879 
1871 
1887 
1885 
1874 

371,1874 
1880 

1874 

IS79 1876 
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0 

12.0 
-12.0 - 5.0 - 4.0 

8.0 
18.0 

-12.0 
-20.0 - 4.0 

8.0 
q . 7  

9.0 
-43.0 
-25.0 
-36.0 

-10.5 -16.0 

JANUARY, 1&388:1 

Do ......... 
Ponnsylvmia ... 

Do ......... 
Rhode Island.. . 
&uth Carolina . 
Tennessee ..... 

Do ......... 
Teras .......... 

Do ......... 
Utah ........... 
Vir inia.. ...... 
Washington .... 

DO ......... 
Wisconsin. ..... 

Do ......... 

%o ......... 

Wyoming ...... 

- 
Table of comparative mazimum and minimum temperatures, &c.--Contld. 

State or Terri- stations. - 

' - 
1 I For 1888. I 'Since establishment of station. 

Year. 
tory. 

Max. I Min. 

Roseburg ...... 
Pittsburg ....... 
Philadel liia ... 
Charleston ..... 
Knoxville ...... 
Memphis ...".. 
Brownsvilla .... 
Fort Elliott .... 
Salt Lake City.. 
Lyiichburg ..... 
Norfolk ......... 
9 okane Falls.. 

La Crosse ...... 
Milwaukee ..... 
Cheyenne ....... 

Block Isrand ... 

OPympia ........ 

Table of comparative maximum and minimum temperatures for Januury. 

56.2 
55.0 
76.0 
70.3 

;::a 
52.8 
77.1 

73.7 
73.4 
51.5 
56.0 
wo 
6.7 

83.6 

- 
il 
g$ 
g e  
- 
' ' fa. 

I8 
16 
I3 
9 
6 
9 

I7 
I7 
1.5 
16 
14 

I8 
9 
9 

16 

17 
16 
I5 
IO 
15 
IO 
I4 
17 
16 
I8 
15 
15 
I7 
16 
I 8  
I4 
16 
8 

I7 
16 
I8 
8 
8 

11 

I1 

I1 

:% 
:a 
2 

9 
I7 

16 

IS 
18 

15 
I1 

2.4 - 
22:: 
12.2 

21.4 
-1 .a  
-12.7 

14.0 
16.2 

-30.5 - 1.8 
-42.0 
-2.7 
-7.2 

6. a 

Since establishment of station. 

- 

Canby. Fort, Wash. 
Cedar Keys Fln .......... 
Eastport, me ............. 
Salveston Tax ........... 
Key We"; Fla ........... 
New York'City ........... 
Pensacola Flu ............ 
Portland: Oregon $... ..... 

Charleston,'S. C .......... 

Portland h o t . .  ................. 

0 .............. 
69.5 
55.5 
40.4 
9 . 4  
75.2 
36.4 
63.6 

44.6 

- 
Max 
- 

0 

78. c 

77.0 
s: 2 
72.7 
78. a 
8a.a 
72.9 
61. a 
30. a 
63.0 

71.0 
77.0 
73. 6 
79.0 
61.5 
70. o 
65.0 as* 0 
75.9 
62.0 
63.0 
72.9 
65. o 
71.0 
78.0 
78.0 
51.0 
9 . 0  

56.0 

g: : 

6: ; 
57.0 
39.0 
49.0 
80.0 
72.0 
46. I 
57'0 
70. o 
62.0 
57.2 

7 .o  
65. s 
a4.0 
71.0 
77.0 
69.0 

9:: 

2: : 

~ 

Year. 

I882 

Min. 
- 

0 

11.0 

Max. 1 Min. M a .  
- 

0 

66.0 

g: : 
g: : 
74.0 
73.0 
87.6 
81.0 
54.0 
72. o 
80.0 
51.2 
59.0 
5 9 0  

g: : 

Year. I Min. Year. 

-I- --I- ------ I 
Alabama ........ Mobile ......... 

Do .......... Montgomery ... 
Arizona ........ Y uma .......... 

Do .......... Fort  Grant ..... 
Arkansas ....... Fort Smith ..... 

Do .......... Little Rock ..... 
California ...... Loa Angeles ... 

Do ......... Ban Francisco .. 
Colorado ....... Denver ......... 

Do ......... Pike's Peak .... 
Connecticub .... Now Haven.. ... 
Dakota ......... Bismarck ...... 

Do ......... Deadwood ...... I 
Din. ofColumbia WaRhin toncity1 
Florida.. ....... Cedur 8eys. .  ... 

Do ......... Pcnsucoln ...... 
Idaho.. ......... Bois6 City.. .... 
Illinois ......... CRlro ........... 

Do ......... Chicago. ........ 
Indiana ........ Indinnu olis.. .. 
Indian Ter ..... Fort  SiI? ........ 
Iowa ............ Dubuque ....... 

Do ......... Des Moines ..... 
K m a s  ......... Dodge City ..... 

Do ......... Leuyenworth. .. 
Kentucky ... .:. Louisville.. .... 
Louiaiana ...... Now Orleans.. .. 

Do ......... Bhreveport ..... 
Maine .......... ERet or t  ....... 

Do ......... P o r t i n d  ........ 
Maryland.. ..... Baltimore ...... 
Massachuaetts . Boston ......... 
Mfchigan ....... Marquette ...... 

Do ......... Gmnd Haven ... 
Minnesota.. .... Baint Vincent.. . 

Do ......... h i n t  Paul ...... 
Miasisei pi .... Vicksbur4 ...... 
MfesoarP. ...... Baint Louie.... . 
Montana.. ...... Ft. Aeainaboine. 

Do ......... Helena ......... 
Nebraska.. ..... North Platte ... 

Do ......... Omaha ......... 
Nevada ......... Winnemucca ... 
New Hampshire Mt. Washington. 
New Jersey .... Atlantic City ... 
NewMexico .... Santa FB ........ 
New York ...... Buffalo ......... 

Do ......... New York City.. 
North Carolina. Churlotto.. ..... 

Do ......... Wilmington .... 
Ohio ........... Cincinnati ...... 

Do ......... Banduak ....... 
Oregon ......... P o r t l a n J  ....... 

Qeorgia. ........ Augusta ........ 

1879 -37.0 

1880 -43.6 

I880 15.5 
1882 14.9 

1876 -14.0 

874,187 188i -14. o 

6.0 

1880 -16.0 
1876 /+o.o 

1887 - 9.0  
Is?4 -31.5 
I& -30.4 
1887 '-20.0 
1876 4 9 . 0  
1876 1 19.5 

879$1@7 15.3 
876,1880 - 1.3 

187 1 0 . 0  
187% -1 ,7 
I876 - 2.0 

I880 -12.0 
I885 -46.0 
1879 -35.7 
I879 3.1 
I& 1 1 . 5  

385,1886 -49.3 

1887 1874 1-50.0 -ZJO 

1880 - 3 . 0  
1879 -13.0 
1874 -13.5 

376,1880 - 6.0 
IBRK - 0.6 

1876 1-250 

$g 12:: 

:% 23:: 
3791880 -32.0 

TEXPEEATUEE OF WATER. 

The following table shows the temperature of the sea-waW 
for January, 1888, observed, under conditions as given, a t  the' 
harbors of the several stationa; the monthly range of wat8r 
temperature; the average depth at which the observations 
mere made, and the mean temperature of the air: 

tenths. 

Temperature at bottom. 

Max. I Min. I Range. I "zi:,"b.Y Station. 

................. 
7.4 

49.8 
71.8 

... ..... 
30. o 

............ 
60.5 
51.3 
37.0 
49.7 
73.7 
33.3 
57.7 

37.5 
............ 

70.3 5. 2 
30. a 6. 2 

187; 9.0 
I876 I, 1-16.5 -12.4 

1886 3.0 
&Not received. t Thermomoter out  of order. :zr days; river frozen from 15th to lath: 

both inclueivo. 

b 

PRECIPITATION (expressed in inches and hundredths). 

monthly rainfall of 41.63, of which about 32 is reported to heVe 
fallen in t h e  last six days of the month, more than 10 inches 
being recorded on one day, the 30th. The record from Upper 
Mattole shows that rain fell daily from the 1st to the 6th and 
from the 20th to the 31st, also on the 13th and 14th. Coo; 
cerning this remarkably heavy rainfall, the following e x t r e . .  
is given from a communication received from Lieutenant J. 
Maxfield, Signal Corps, San Francibco, Cal. : 

This report shows the enormous rainfall of 41.68 inches for the month, 8 
larger rainfall than any contained in the records of this office for ointa along 
the coast which ordinarily show a very lar e rainfall. The rainfa{ re orta for 

show an excessive rainfall. &ere is, therefore, no reason to doubt the cor- 
rectness of Mr. Roscoe's record. Upper Mattole is in Humboldt countyl n@ 
the coast, and ita topographical surroundings are favorable for a heavy rainfdl* 

The records a t  the stations in northwestern California 81.e 
not of sufflcient length from which to compute normals, and, 
therefore, no comparison can be made but the rainfall in thet 
regiijn for the month was, doubtless, iargely in excess of the 
average. 

The following table shows for certain stations., as reported 
by voluntary observers, (1) the average precipitation for 
series of years; (2) the length of record during which the ob- 
servations have been taken, and &om which the average h@ 
been computed; (3) the total precipitation for January, 18883 
(4) the departnreRof the current month fiom the average; 

January from stations near U per Matto p1 e have been examined ancftheg a 

DEVIATIONS F E O Y  AVEEAQE PEEUIPITATION. 

The distribution of precipitation over the United Skates and 
Oanada for JaiiuarF, 1888, aa determined from the reports of 
about eight hundred tltations, is exhibited on chart iv. I n  the 
table of miscellaneous meteorological data are given, for each 
Signal Service station, the total precipitation, with the de- 
partures from the normal. The figures opposite the namos of 
the geographical districts in column8 for mean temperature, 
precipitation, and departures from the normal, show respect- 
ively the averages for the several districts. The normal for 
any district may be found by adding the departure to the 
current mean when the precipitation is below the normal, and 
subtracting when above. 

I n  New England, the middle Atlantic and west Qulf stabs,  
and in the upper Mississippi, Missouri, and Ohio valleys, the 
rainfall of January, 1888, was about normal; i t  was slightly 
below normal in the Lake region and Rio Qrande Valley, and 
decidedly below in the Florida Peninsula, south Atlantic and 
east Qulf states. On the Pacific coast the rainfall wm above 
the normal, the most marked excem occurring in southern 
California, where the normal was exceeded by about 80 per 
cent. In  the south Atlantic and east Qulf states only about 
65 per cant. of the normal amount fell, and in the Florida 
Peninsula lees than 20 per cent. of the normal amount fell. 
In  northwestern Oalifornia the monthly rainfall was  very 
heavy, several voluntary observers in Hutnboldt county re- 
porting more than l2 inches. Mr. W. H. Roscoe voluntary 
observer at Upper Mattole, in the county named, report8 a 
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(6 )  and the extreme monthly precipitation for January during 
the period of observations and the year of occurrence : 

I 1 -  
.# 

9 
. f j  

&ate and station. County. s 
* g  
$9 

=a - - 

.# 

9 
. f j  

&ate and station. County. s 
* g  
$9 

=a - - 
ArkarrPCM. Inrhs, 
cclrifmna. 

connectieui"' 
FLmidrr""' 

Lead Hill ........ h o n e  ....... 2.39 

Bacramento ...... Bacramento . 4.24 
Sank Bnrbata a n t a  Barbara 3.70 

Southington Hartford .... 3.82 

Merritt's Inland, Brevard ..... 2 . 9  

Golconda ........ 2r .... $6" 
Riley ............ McIIenry.. .. 1.95 

g w m p o r t  Cat10 

Banman ......... Ripley.. ..... 3 7 9  bW,. .......... SWitzarland . 4 . w  

Independenoe.. .. Buchanan ... 1.38 
Montihllo ....... Jones.. ...... I .& 

h d e  endence., . . Montgome&. 1.9  

Y a t e L ,  ntre.. ... Woodso; : 1.m 

Grand Coteau .... Saint Landry 7. 12 

New I k i a .  ...... xberin. ...... 4.70 

Gardiner ........ Kennebec ... 3.51 

Cumbyand ..... Alloghanp ... a. 20 

Kalamnzoo Kalamazoo .. 2.37 

Carson City.. .... Ormaby. ..... 1.96 

Mooreatown Burlington .. 3.49 

Facbryville ..... Tioga.. ...... a. 18 
Palerrno ......... Oswego.. .... 3.31 

North Lewisburg Chnmpalgn .. 3.63 

Timn ............ Seneca.. ..... 2.51 

IUinob. 

Mattoon ......... Peorir;. ...... 
Peoria ........... ....... 1:G 

celand ........ Henry ....... a. '*e 5 

Indium. ...... ......... 
Iowa 

CrWW ........... Howard ..... I. I 

K a m .  

wel+gon ...... sunman 0.71 

(duIna. 
Point P h a a n t . .  . Tensaa ...... 6.78 

Mandoville.. .... St. Tammany 5.88 
Maim 

M lond 

Muhigan. 

N~al ia"'"'  

Nao Ymk."" 
Nao Jerasy. 

Ohio. 

Wauaeon ........ Fulton ...... 2.21 

A h n y  .......... Linn ......... 8.21 
1 Polk 6.34 FLYr;;. ......... Erio ......... 

Wayne ...... ::3 
atateburg ........ Bumtsr ...... 3.71 

Milan ............ Gibson ...... 5.a 

New Ulm ........ Austin ...... 4.04 

strafford.. ....... Orange ...... 3 . q  

Bird's &t :. .... Northnmpton 3.6f 
DaleEnterpriae.. Rockingham. 2.52 

Eelvetla. .  ....... Rmndolph.. .. 5.31 

@egon. 

~SnMylVania. 

ba cc;;Gi.... 

............. ......... 

nmu-sasd. 

Tam.  

V-t. 
Vir 'nh 

. M ~ l l s . . .  . Nelson ...... 4.01 
W thevllle ...... Wythe ...... 3 . 2  Gmt v i r g i ~ .  

- 
4 
.53 
g -  
i 
3 

nchu 
2 . 5 4  

5.37 
0.15 

4.53 

0.74 

3.75 
2.65 
1.87 
1.a 

3. * 

- 

a. 0 

4.10 

1.49 
1.74 
I.  13 

I. 18 
0.65 
1.60 

2.30 
2.79 
3n 
2.39 

5.13 

3' 85 

1.89 

1-54 

4.44 

2. SI 
3.53 

6.15 
2.40 
2.77 

1.64 

3 32 
4.38 

2.14 

6.03 

1.75 

3'm 
4. I O  
1.9a 
2.92 
3.25 

4.31 

2 . L  

0.71 

- 
- SNOW, 

I (5)Extrememonthlyprwip 
t: itation for January. 
E d  

'r 8.2 1 Greateat, 

Year. 

I882 

I875 
1875 

1874 

I883 

..... ..... ..... ..... 
1870 

i3 
I886 ..... 
leas 

1885 

,:..&. 
;% 

...... ...... ...... 

...... 
187s 

...... 
1886 

I882 

I886 
174-'& 

1876 
I880 
I886 

1887 

lesd 
1878 

1885 

1885 

1881 

re87 

I g s l  
1886 
1881 
I881 

...... 

...... 

L m t .  

Am't. 

Inched. 
1.33 

1.07 
0. a5 

1.17 

0.57 
...... ...... ....... ...... 

0.00 
1.10 
a. m 
1.61 

0.20 ....... 
0. ag 
0.30 
0.18 
0.19 

...... ...... ...... ...... 
....... 

0.3a 

....... 
0.4c 

I. I3  

a. oc 

0.44 
1.3 
1.7: 

I. 2c 

2. a1 ....... 
2 . q  
0. .y 

a. 1.i 

4 . 4  

1 . 5  

1.7( 

I .& 

::Ji 
1.5< 

....... 

- 
Year. 

1887 

;:: 
1876 

1884 
...... ...... ...... ...... 
75 '?g 
:% 

;E 

1878 ...... 
1865 

1881 

"y" 
...... 
...... ...... 
...... 

1887 
...... 

X W  
18a7 

:3 
1877 
1879 
1887 
I881 ...... 
3 
IW 

Is8q 

1881 

187f 

3: 
la& 
187: 

...... 
I 

lake 

tnd Michigan, in western New York, and in western and norbh- 
restern Pennsylvania the monthly snowfalls generally ranged 
'rom 30 to 60 inches, the largest amount being 89  at Lewiston, 
\de. With the excepbion of West Virginia, Maryland, northern 
Virginia, and portions of Tennessee and Arkansm, the monthly 
rnowfalls were generally lass than 4 inches in all districts 
8outh of the thirty-seventh parallel to the  east of the one hun- 
Iredth meridian. Reports from stations along the line of the 
Jentrd Pacific Railway, in Placer and Nevada counties, Oali- 
brnie, show very heavy snowfalls, but these are not unusual 
'or that region in January. 

The following monthly snowfalls of ten inches or more 'oc- 
:urred ; but in states having less, the maximum amount is aleo 
Civen : 

Arizona: Pre8cott, 13; Fort Apache, 11.6. Arkansas: Little 
Rock, 11.1. British Oolumbiai New Westminster, 19. Cd- 
rornia: Summit, 92; Oisco, 69; Emigrant Gap, 38: nwles ,  
26; Truckee, 23.5; Colfax, 18;. Fort Ridwell, 17.2; STehachapi; 
12; Delta, 10. Oolorndo: ,Aspen, 20; Graud Junction 10. 
Conneotiout : New Hartford, 26.8; Middletom, 21.6; Southing- 
ion, 19.5; Hartford, 17.1; .Waterbury, 16; New Haven, 14.6; 
New London, 10. Dakota: .Webster, 18; Jtichmdton, 17.6'; 
Pnnktou, 16.8; Bismarck, 11.2. District of Columbia: WMh- 
ington'city,' 7.8. Idaho: Bois6 City, 6.6. Illinois: 08weg0, 
12.2 ; Rockford, 12; Ohicago, 11.7 ; [Jandwioh, 10.6. Indiana: 
Delphi; 16.3j Angola, 13.2; La Grange, 12.1; Princeton, 11; 
ColumbitL City, 10. Indian Territory: ,Tulsa, 3.6. Iowa: 
West'Bend, 16.9; Ues Moines, 14; Davehport, 11.4; Dyeart, 
10.6; Oresco, 10. Kansas: Cawker Oity, 7.6. Kentucky: Lex- 
ington, 4.1. Louisiana: Coushatta, 7 to8. Maim: Lewiston, 
59.4; Portland, 41.6; Qardiner, 41.5; Bar Harbor and Oor- 
nish, 38; Orono, 37.6; [Jkowhegan 32.8; Eastport, 21.9. 
Maryland: New Midway, 12; Cumberiand, 11; Fdlston, 10.5. 
Maseaohwet&?: Fitchburg a, 24.6 ; Qilbertville, 22 ; Newbury- 
port, 21.6; Fitchburgb, 21.2; Amherst a ana Westborough, 
19; Amherst b and Deedeld, 18.6; Provincetown, 17.7; Dud- 
ley, 16.2; Rome, 16; Boston, 13.1; Milton, 12.6; Somerset, 
11.2; Fall River, 11; Middleborough and Plymouth, 10.6; New 
Bedford, 10. Michigan: Bear Lake, 67.4; Benconia 68; Oen- 
ha1 Miue, 48; Saint Ignace and Snowflake, 46; fliilman,44; 
Buchanan, 38; Traverse Oity, 37.6; Fletcher and Maple Hill, 
34; Grand Rltpide, 26.2; Hart, 26; Alpena, 23.9; Cassopolis, 
23; Mio and Petersburg, 21; Mackinaw City, 20.7; May, 20.8; 
KaIamRzoo, 20.5; Mottville and Paw Paw, 20; Marquette, 
19.8; Pontinc, 19; Grand Haven, 17.9; Grayling, Greenrille, 
and Harrisville, 17.8; Big Rapids, 17.2; Detroit, 16.6; Lan- 
Bing (signal ottice) and Escanaba, 16; Jonesville, 16.7; Alma 
and West Branch, 16.6; Colon, 16.2; Saginaw, 14.8; Oorunna 
14.6; Marshall, 14; Lansing (8tate Capitol), Adrian and 
Ooldwster, 13.6 ; Olivet and Williamstown, 18; Mdison, 
12.7; Pulaski, 12.4; HastingR, 11.8; Hanorer and Ovid, 11; 
Saint John's, 10. Yinnesota: Alexandria, 43.8; Ortonvilie 
and Excelsior, 39; Tracy, 32; Redwood Falls, 31.6; Fort 
Ripley, 28; Delano, 26.6; Mankato, 15; Minneapolis, 12.6; 
Rolling Green, 11; Red Wing, 10. Miaouri: Springfield, 
6.6. Montana: Fort Maginnis, 27.8; Helena, 12.4. Nebraska: 
Fremont, 10. Nevadtc: Fenelon, 33; Oarlin, 2!4; Hawthorne, 
SO; Battle Mountain, 19; Wells, 17.5; Wiunemucoa, 13.4; 
Tecoma, 11.8 ; Beowowe, 11. New Hampshire: Plymouth, 56.6; 
Hanover, 34; Manchester o, 33.2 ; Manchester b 32.6 ; Man- 
chester a, 30.8; Antrim, 28; N~shun,22.8. New hrttey: South 
Orange, 17; Beverly, 11. xe~, Mm'oo:  Qnllinas Spring, 33. 
New York: Utica,46; Oswego, 44; Palermo, 34.5; Sasatoga 
Springs and North Volney, 26; Auburn, 22; ltochester aad 
Ardenirr, 21 ; Albnny, 20.9 ; White Plains, 20; Menands, 19.2; 
Hnmphrey and Buffalo, 19; Le Roy, 18.3; Boyd's Corners,U5; 
New York City nntl Brooklyn, 13; Worcester, 12.6; Coopers- 
town, 11.6; Penn Yan, 10.6. Xorlh Oarolincr: Obapel Hill, 3. 
Ohio: Jefferson; 18.7 ; Gnrrethville, 16.6; Rugglk 14; Sidnef; 
13.6; Wauseen, 13.3; Clevelrtnd*a, 12.8; Ularion, 14.6 j Bsiigor: 
ville, 12.2 ; Upper Sandusky, 12; Cleveltmd b, lL9;b~Henkdng 
Rock, 11.6;. N,apoleon, 11.1; North Lewisburg ana Oberlin; 
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Bpedally heavy. 
4 

Monthly 

more. 
a inches, or more, At rateof I lnch,ormore# 

per day. per honr. ti 

- - 

JANUABY, 1888. 

.................. ............... Gadsden. 
Valley Head... 

British Cplumbiu. 
New Westminster. . . . . .  

Cdtprnia ......... Upper Mattole 

EmigrantGnp .......... 
Hydesville ............. 

DO ............................ 
Colfax .................. 
Eurekn ................. 
Fort Gaston ............ 
Qeorgetown ............ 
Dolta ................... 
BantaBarlarrn ........... 
cisco ................... 
Summit ................. 
Santa crus .............. 
Gallstogn ............... 
Oroville ................ 
PresldioofBanFranoisco 
Auburn ................ 
Snnta Monlca .......... 
9an Francinco .......... 
Alcatraa Island.. 
Newhall ................ 
E.Pasadena ............ 
Oakland 
Anahelm ............... 
Tra iw ................ 
8 &a ................. 

DO ............................ 

....... 
................ 

&on .................. nJIl~lp0; ............ 
Benicir?Barranka.. 

............ 
Riverside .......................... 
Lewis Oreek.. 

conMci(nrt. 
Hartford ................ 
Voluntown ............. 
Bouthlngton; 

~ 

10.6. Oregon: Linkville, 24.4; Eaat Portland, 16; Lakeview, 
16.8; Roseburg, 16; Portland, 12; Eola, 11.3. Pennsylvania: 
Eagles Mere 41.3; Allegheny College, 30.6; Somerset, 26.8; 
Qmmpian Hiils, 20 ; Blooming Grove, 19 ; Dyberry, 18.2 ; State 
Oollege, 17.2 ; Wellsborough, 16.9 ; Eaatou, 16.8 j Hollidaysburg, 
16.6; Meadville and Laucaater, 16 ; Scranton, 14.8; Quaker- 
town, 14.4; Phillipeburg, 14; Reading, 13.6; Iudiana, 13.4; 
Wysox, Ohambersburg, and Erie, 13; New Bloomfield, 13.8; 
Lebanon, 11.9 ; Huntingdon, 11.7; Greenrille, 11.4; Catawissq 
10.8 ; Germantown, McConnellsburg, and Carlisle, 10.5 ; Drif. 
ton, 10. Rhode Island: Providence, 12. Tennessee: Nashville, 
9.1. Tcxae: Mesquite, 4. Utah: Promontory, 27; Corinne, 26; 
Ogden, 21; Blue Oreek, 18; Salt Lake City, 16; Kelton, 16. 
Vermont: Northfield, 53.6 ; Newport, 46; Strafford, 40; Lnnen- 
burg, 30; Chelsea, 28.6; Bnrlington, 20; Manchester, 19.5. 
Virginia: Rappahannock, 13.8. Waehinqton Territory : Spo- 
kane Palls, 24.6 ; Vaahon, 23; Blakely, 14.8; Walle Walla, 10.7; 
OIympia, 10.6. Weet Virginia: Middlebrook, 23 ; Helvetia, 
22.4; Buckhannon, 21. Wisomin : Embarrw, 26.9 ; Fredonia, 
20; Manitowoc, 19.2; Deueter, 16.2; Fond du Lac, 16; Qreen 
Bay, 16.7; Franklin, 16; Lancaeter, 13.6; Milwaukee and 
Prairie du Ohien, 10. 
DEPTH OF UNXELTED SNOW ON GROUND AT END OF MONTH. 

[Expruucd in i n c h  and tenths.] 
Reports show that there was but little snow remaining on 

the ground at  the end.of January to the south of the fortieth 
parallel. To the northward of the parallel mentioned the depth 
of unmelted snow was generally more than 2; in Dakota, 
Minneeota, Wisconsin, Michigm, in portions of Pennsylvania, 
New Pork, and throughout New England, except along the 
southern coast, the depth generally ranged from 16 to 60. The 
grentest depth, 64, waa reported from both Central Mine, Mich., 
and Northfield, Vt. The depth at end of month, a8 reported 
from the various states and territories, is a8 follows : 

Arizona: Prescottt trace. Oalifornia: Nicolaus, 1.6. Oolo- 
rado: Grand Junction, 1.6; Pike's Peak, 0.3. Connecticut: 
Middletown, 21.5; New Hartford, 17; Southington, 16; Hart- 
ford and Waterbury, 16; New Haven, 0 ;  Voluntown, 4; 
Thompson Eill, 3; New London, 1. Dakota: Richardton, 24; 
Parkston, 18; Huron, 16; Webster, 12; Fort Totten, 10; Bis- 
marck, 9; Yankton, 4; Fort Sully, 0.5; Rapid City, trace. 
Dietm'ct of Columbia: Kendall Green, 2.6 ; Washington City, 
1. Illinois: Oswego, 10; Sandwich, 9 ; Sycamore, 3 ; Chicago, 
2; Charleston, 0.1. Indiana: Logansport, 4.2; Butlerville 
and Sunman, t r c e .  Iowa: Cresco, 26; Bancroft and Ames, 
24; Independence, 18 to 24; Monticello, 18; Dysart, 16; 
Maquoketa and Muscatine, 16 ; Clear Lake and West Bend, 10; 
Sac City, 9 ;  Cedar Rapids, 8; Dubuque, 6.5; Oskeloosa, 6 to 
8; Olinton, 6; Manson, 4.3; Davenport, 3.8; Albia, 3; Des 
Moines and Fort Madison, 2 ; Osceola,. drifts. Kuwm .- East 
Norway, drifts; Wakefield, trace. Matne: Lewiston, 45; Cor- 
uish, 42; Bar Harbor and Orono, 30; Portland, 26; Qardi- 
ner, 26; Skowhegsn, 24; Eastport, 10. Maryland: Cumber- 
land, 6; Woodstock, 4; Baltimore, 2. ~Nassachusette: Rowe, 
32; Deerfield, 20; Amherst, 18; Fitchburg, 15; Wesfborough, 
13; Lowell, 11; Qilberhille and Xewburyport, 10; Dudley, 
5; Boston and Milton, 3; Plymouth, 2 to 3; New Bedford, 
Provincetown, and Somerset, 2; Taunton, 1. Xichigun: Cen- 
tral Mine, 64; Traverse City, 37; Mio and West Bend, 36; 
Escanaba, 30; Sault Saint Mario, 28; Snowflake, 27; Hart, 
26; Benzonia, 24; Bear Lake and Big Rapids, 22; Mackinaw 
City and Fletcher, 20 ; Paw Paw, 19 ; Kalamazoo and Buchanan 
18 ; Qreenville 17.8 ; Hillman, 17 ; Benton Harbor, 16 ; Grand 
Haven, 14.8 dpena, Alma, and May, 14 ; Caasopolis, Ovid, Lan- 
sing (state i)apitol), and Saint John's, 12; Grand Rapids and 
Saint Louis, 11 ; Bad Axe, Concord, and Williamston, 10; Adrian 
and Joneeville, 9 ; Madmm, Mount Morris Hastings, Olivet, 
Pulaski, and Hudson 8; Eden and Birmingham, 7; Mottville, 
Thornville, Highland Station,. Ooldwater, Hanover, Lansing 
(signalofltice), PortHuron,snd Detroit, 6 j Peteraburg, 3. Minne- 
eo&: Mo&,30; Excelsior, 29; Glenwood, 28; Red Wing,%?; 

Wyoming: Oamp Sheridan, 39.3. 
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Delano, 26; Duluth, 20; Saint Paul, 17; Mankato, 16; Moor- 
head, 10; Saint Vincent, 7;  North Loup, trace. Missoud: 
Frankford, 2. Montana: Poplar River, 6; Fort Custer, 1. 
Ncbrmka: De Soto, 2; Hay Springs, Falls City, and Weepin% 
Water, drifts; Crete, trace. New Hampshire: Hanover, 40; 
Manchester a, 30 ; Manchester b, 24; Naahua and Plymouth, 16. 
New Jersey: South Orange, 6 ; Beverly, 3 ; Moorestown, 2.6 ; 
Atlantic City, 2; Clayton, 1; Egg Harbor City and Vineland, 
0.8. Nezo Pork: Syracuse, 36; Palermo, 31; Auburn, 27; 
Utica, 23; Albany and North Volney, 20; Oswego, 18; Le 
Roy, 16; Humphrey, 14; Menands, 13; Penn Pan 12; Fw 
toryville, 9; Cooperstown and Rochester, 8; Buffalo, Friend- 
ship, White Plains, and Ithaca, 6; Boyd's Corners, 6; Brook- 
lyn, 3; Setauket, 2; Ardenia and New Pork City, 1. Ohio: 
Hiram 6 ; Garrettsville, 6; Wauseon, 4; Cleveland a, Lords- 
town, kapoleon, and Ruggles, 3; Toledo, 2.2; Clevelandb, 
Sandusky, and TiBn, 2 ; Qreenville, 1. Penh8ylvania: DJ* 
berry, 25; Blooming Grove, 20; Wellsborongh 14.2; Driftou 
and Grampian Hills, 14; Carry? 12; Germantown, 10.6; 
Quakertown, 8; Reading? 7; Oatawissa, 6 ; Erie and Westbwnr 
4; Phillipsburg, 3; Phlladelphia, 2; Pittsburg, 1. Rhodd 
Island: Providence, 1 to 2. Utah: Fort du Chesne, 3. Vermont: 
Northfield, 64; Chelsea, 38; Newport, Lunenburg, and Stref- 
ford, 36; Burlington and Manchester 30. Virginia: Bappd 
hnnnock, 3 ;  Petersburg, 0.5 ; Dale Enterprise, University of 
Virginia, and Wytheville, trace. West Virginia: Middlebrook 
6. Wisconsin: Fredonia, 40; Manitowoc, 36; Green Bay, 36; 
Deuster, 26; Lancaster, 24; Fond du Lac, 19; La Cro88e,l8; 
W i s o n ,  17; Prairie du Chien, 14; Milwaukee, 11. Wyoming: 
Camp Sheridan, 3.6; Fort Washakie, 1. 

During the month sleet waa of common occurrence in the 
Northern and Western States, being more frequent in the Ib%t 
half than in the second half of the month. In  the Gulf States. 
sleet feu on the Sth, 9th, U t h ,  14th to 16th, 19th. 

SLEET. 

Ezcessive precipitation for the month of January, 1888. 
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Do ..................................... 1% 
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WINDS. 

Utnh. i Inched. InChu h. m. InCm 
Coulvillo 1875 14-15 2.70 
Mount Carmel .............................. 1874 3 4.00 ...................... 

' I  1 h. m. Inchen .................................... ...................... 
Do 1874 15 4 . w  ..................................... ...................... 
Do ..................................... 1874 20 3.00 ...................... 

Varginia. 
Lynchbur 188s 23 6.31 .................................. ...................... 

...................... Cnnby,Fort ................... 1887 1 11.91 ........................................... 
Cntlalnmet .................... 1874 14. ~3 .......................................... 
WenhBay ...................... 1874' 30.50 .......................................... ...................... Do ....................... 1879 13.93 .......................................... 

DO ....................... 1884 15.50 .......................................... ...................... .......................................... Do 
Do ....................... 1886 16.40 ........................................... 
Do.. ..................... 1887 2% o .......................................... 

Olympia ...................... 1880 Is.$ .......................................... 
Pyaht ......................... 11.29 .......................................... 

DO ....................... !3 14.31 .......................................... 
Do ....................... 11. .......................................... 
DO ....................... I887 . 1 3 . 3  .................................... ..**:. 

Tatooah Island ............... 1884 13.32 188q 10-11 4 . 6  ..... ................. 

...................... ...... ............ ...................... ....I 

....................... ....... ............. ...................... ...................... 
L 

%mwlon.  

...................... ...................... 
....................... 1885 17-70 ...................... ...................... ...................... ...................... ...................... ............. ...... ...................... :.. 

...................... ...................... Do .................... ' ....................... I .47 1884 11-12 4.- 
Do ....................... $% 1 . 8 2  d 1885 5-6 3.43 ...................... ...................... Do ....................... 1887 14.46 1b85 3. ...................... 

"79 31 I 05 1.47 DO ..................................... 1885 29-30 2.ii ...................... ...................... ...................... 

The most frequent directions of the wiud during January, 
1888, are shown on chart ii, by arrows flying with the  wind. 
I n  the upper MissiRsippi, Missouri, Ohio, and Saint Lawrence 
valleys, Lake region, and in t h e  states bordering on the Atlan- 
tic, t h e  most frequent directions were generally westerly or 
northwesterly; along the Gulf coast, northerly; on the Pacific 
coast and in the Rocky Mountain regions, variable. 

HIGH WINDS (in miles per hour). 
The maximum velocities of wind for January, 1888, a t  

Signal Service stations where the movements are registered, 

~ are given in the table of miscellaneous meteorological data- 
.Other than the maximum velocities given in the table r e f e n d  
to, the following velocities of lifts, or more, miles per hour have 
been reported : Pike's Peak, Cola.,* 84, nw., 1st; 84, w., Bd; 
80, w., 3d. BuEdo, N. Y., 50, w., 10-11th. Fort Tolten, Dak., 
60, s., 11th. Huron, Dak., 6O,uw., 13th. Fort Cauby, Wrtsb., 
62, s., 22d; 64, E., 26th; 68, s., 28th; 64, 8. 29th. Tatooab 
Islaud, Wash., 54, s., 26th; 63, se., 27th; 61, E.,  28th. Wood'B 
Holl, Mass., 60, w., 26th. . 

*At Pikels Peak, only,  velocities e x c e e d i n g  seventy-five miles a r a v e n .  

INLAND NAVIGATION. 

ICE IN RIVERS AND HARBORS. 
E"rtmchman'8 Bay.-Bar Harbor, Me. : there was  much ice in 

the bay during latter part of month; navigation closed 28th. 
Caaco Bay.-Portland, Me. : the harbor was frozen over with 

thin ice from the 24th to the 28th, making navigation difficult. 
During the storm of the 26th the ba,y was completely filled 
with ice, rendering navigation impossible. 

Boston Harbor.-Boston, Mass. : the harbor was almost en- 
tirely frozen over on the 23d. 

Hokes Hole Harbor.-Vineyard Haven, Mass. : the harbor 
wm frozen over from the 17th to the 23d. 

Nantucket Harbqr.-N,aqtucket, Mass. : the harbor froze over 
on the 21st, closing navigation. 

Wood% Holt Harbor.-Wood's Holl,' 'Mass. : the harbor was 
blockaded with ice and frozen solid. to Nantucket Island ou 
21st. Buzzard Bay ma8 also frozen for several hundred gartls 
from the.shore ; all navigation was temporarily ,suspended on 
theabovedate. . . . .  
' Edgarlown. Hakbori-Edgartown, Mask. : :tbe b%irbor froze 
over'on the 24th nnd remaiued frozen to bhe end of month. 
. New Zaven . .Buy.-New Haven, Conn;.:: .thd. limbor froze 
over on .the 17th. .................... 

Lake Champlain.-Burlington, .W..i t h e  .lake. .from. over on 
the 22d, Edveridays earlier than 'tKe 'iiverage'd&te Tor the . I  last 
seventy years; ; 
: East and North riaers.-New. Poik: Oity': :floaiing .ice in both 

. . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . .  

. .  - . . . . . . . . . . . . . . . . . . . .  

rivers on the 3d; East River was choked with ice on the 19th, 
28-19th. There was an unusual amount of drift ice in the 
upper bay on the 23d. 

Seneca Lake.-Starkey, Pates Co., N. P. : on the morning Of 
t he  22d the lake w a s  frozen over. It rarely occurs that tblB 
lake freezes over before February. 

North Brunch Suaquehanna Iliver.-Catawima, Columbis 
Co., Pa. : river opened on the 2d and closed again an 20th. 

Chesapeake Bay anEd Baltimore Harbor-Bnltimore, Md. : 
ice in bay and harbor rendered narigation difficult on 23d, 
24th, and 26th ; winds cleared the harbor of ice on the 26th. 
Kitty Hawk Bay.-Kitty Hawk, N.'U.: navigation closed 30th. 
Alleghany and Monongaheta ravere.-Pittsburg, Pa. : floating 

ice in both rivers on let, 3d to eth, 22d to 24kh, 27th to %tb, 
and in Alleghany River from 9th to 21st, 33d. 26tl1, 26th ; OD 
the 2d ice carried away a span of the 30th street bridge. 

Ohio River.-Portsmouth, Scioto Co., Ohio, 31st: there w@ 
more or less floatiug ice in river duriug the entire month, a d  
much 6f t h e  t ime  i t  was so heavy as to prevent navigation. 

Louisville, Ky. : floating ice on 3d rendered navigation dtan- 
gerous; navigation suspended from 21st to PBth, and 27th, 28t.b; 

Cairo, 111. : Boating ice from 17th to 21st. 
~isaiaaippi River.-The Mississippi was frozen throughout 

the month at Keokuk, Iowa, and to the northward. 
Saint Louis, Mo. : a rapid rim in river occurred on the 23dt 

caused by an ice dam at Carond?let, a few miles south. 


